We extend the formalism of Leibovich, Ligeti, Steward and Wise for the 
In this note we deal with the relation between the tensor force and weak transitions at zero recoil in Heavy Quark Effective Theory (HQET), and some subtleties dealing with this question.
In the quark model, the tensor force between two quarks Q and q of unequal masses is given by the expression [ 
where, for one-gluon exchange, U(r Qq ) is positive and proportional to α S r 3
Qq
.
Expression (1) shows that in the case of heavy-light mesons (m Q ≫ m q ), H Qq tensor is proportional to 1/m Q . Therefore, the tensor force should appear in HQET at the first order in the 1/m Q expansion.
In mesons, this force will be responsible for mixing between D * 3 2
In the quark model, a straighforward calculation using (1) gives
where ψ L (r Qq ) (L = 0, 1) are the radial wave functions of the ground state and of the first orbitally excited state.
In HQET, the mixing between D * 3 2
will be given by the matrix element
with 
where P + = 1 + / v 2 and the last expression follows from
multiplying by (−γ 5 ) on the right.
The mixing will then be given by the matrix element
where
σαβ is given by
that follows from the identity
Other tensor structures are not independent under the trace. Moreover, since
the only surviving term has the form g σα γ β . We obtain :
To see how this mixing is related in HQET to the We will consider the matrix elements at non-zero recoil and compare both cases
− . The necessity of taking into account both cases and non-zero recoil will appear clearly below.
transitions with an arbitrary current cΓb, the relevant matrix elements are
where the superindex ± in F
indicates the parity of the state D * 3 2
Using the conditions
and the antisymmetry of iσ αβ , that implies P + v α iσ
σαβ , parallel to (9), follow :
where the η's depend on w. Other tensor structures give terms that, under the trace, are trivially linearly dependent on these terms.
Owing to our remarks on the mixing (9) we have kept on purpose the term that has the tensor structure g σα γ β . As pointed out by Leibovich et al., this term is not independent from the others for 
However, this is not the natural basis for 
While the basis (16) is suitable for σαβ vanishes at zero recoil.
